| INTRODUCTION
Endophytic fungi are a diverse group of microorganisms that thrive asymptomatically in the healthy tissues of the host plant. Many of these endophytes biosynthesize a plethora of bioactive secondary metabolites that may assist the host in protection and survival against pathogenic microbial and insect attacks, stress tolerance, and disease resistance (Rodriguez, White, Arnold, & Redman, 2009; Zhang, Song, & Tan, 2006) . Moreover, some of these metabolites are useful as leads for novel drug discovery (Tan & Zou, 2001; Yadav, Yadav, Kumar, Sharma, & Yadav, 2014; Yu et al., 2010) .
The unique mangrove ecosystem adjacent to the coastal waters provides a wide variety of organic substrates and a significant salinity gradient caused by daily changes in the sea level (Shearer et al., 2007) . This constitutes an ideal environment for the bases of trunks and submerged aerating roots of mangrove plants, making mangrove forests an important source for unique endophytic fungi (Xing, Chen, Wu, Lin, & Gou, 2011) . Mangrove fungi are the second largest group among the marine fungi (Hyde & Lee, 1995) . Mangrove forest represents an ecosystem of high biodiversity (Bandarnayake, 1998) . In addition, plants produce secondary metabolites under stressful conditions. Therefore, it is not surprising that mangrove plants, facing various ecological and environmental stresses, also biosynthesize a wide range of secondary metabolites of potential medicinal importance.
Mangrove plants are atypical from common terrestrial plants in that they can tolerate high salt concentration and remain submerged 1 H connectivity was determined by using the COSY experiment.
1 H-
13
C one-bond connectivity was established with HSQC gradient pulse factor selection. Two-and three-bond connectivity was confirmed by HMBC experiments. Chemical shifts are reported in δ (ppm) and coupling constants (J) were measured in Hz. Prior to isolation of endophytes, the plant material was surfacesterilized. The bark, roots, and leaves were washed thoroughly with water for 8, 10, and 3 min, respectively, immersed in 70% ethanol for 1-2 min, 5.25% Sodium hypochlorite for 1-2 min, and again in 70%
ethanol for 30-60 s (Pattanaik, Reddy, Dhal, & Das, 2008) . Finally, the surface-sterilized plant parts were washed with sterilized distilled water and allowed to dry inside a laminar flow cabinet. Small pieces of tissue were cut from the surface-sterilized plant materials and placed on dishes with water agar. The endophytic fungi that immerged from the tissues were transferred on to potato dextrose agar (PDA) dishes and sequential sub culturing was performed until pure cultures were obtained. 
| Extraction of secondary metabolites
Each pure fungal culture was grown in (5 × 250 ml) conical flasks containing potato dextrose broth for around 28 days. Culture broths were separated from the mycelium by filtration, and the culture filtrates were extracted 3 times with an equal volume of ethyl acetate (EtOAc) in a separating funnel. The EtOAc layer was evaporated to dryness under reduced pressure at 40-45°C using a rotary evaporator to obtain a crude broth EtOAc extract. The mycelium was dried and extracted by methanol (MeOH) and filtered. The MeOH layers was evaporated to dryness under reduced pressure at 50-55°C using a rotary evaporator to obtain a crude broth methanolic extract.
| Initial antimicrobial screening
The EtOAc and MeOH extracts of the endophytic fungi Pestalotia sp.
were screened for their potential antimicrobial activity against two (Sarker, Nahar, & Kumarasamy, 2007) . These microbial strains were selected for initial screening because they are easily available, easy to grow, representative of two Gram stains and a fungus, provide a clear idea about potential antimicrobial activity of test samples, and proven and established organisms for initial antimicrobial screening as outlined in numerous publications.
All bacterial strains were cultured on nutrient agar (Oxoid) and incubated for 24 hr at 37°C prior to minimum inhibitory concentration (MIC) determination (resazurin assay). Ciprofloxacin was used as a positive control for bacterial strains, and nystatin for C. albicans. Resazurin solution, prepared by dissolving 4 mg of resazurin in 20 ml of sterile distilled water, was used in this assay as an indicator of cell growth, and the method was as described by Sarker et al. (2007) .
Briefly, plates were prepared under aseptic conditions. A sterile 96 well plate was labelled. A volume of 100 μl of test material in 10% (v/v) DMSO (10 mg/ml for crude extracts) was pipetted into the first row of the plate. To all other wells 50 μl normal saline was added. Serial dilutions were performed using a multichannel pipette. Tips were discarded after use such that each well had 50 μl of the test material in serially The lowest concentration at which colour change occurred was taken as the MIC value. The average of three values was calculated and that was the MIC for the test material and bacterial strain.
| Assessment of anti-MRSA activity
Unless otherwise stated, all chemicals were obtained from (Gibbons & Udo, 2000) . SA-1199B
overexpresses the NorA MDR efflux pump (Kaatz, Seo, & Ruble, 1993) . XU212 is a Kuwaiti hospital isolate that is a MRSA strain possessing the TetK tetracycline efflux pump (Gibbons & Udo, 2000) , whereas the EMRSA-15 strain (Richardson & Reith, 1993) 2.7 | Fractionation, isolation, and structure elucidation of the bioactive compounds (oxysporone and xylitol)
Reversed-phase analytical HPLC analysis of the EtOAc and the MeOH extracts, using a Phenomenex C 18 reversed-phase column (250 mm × 4.6 mm; particle size 5 μm) on a Dionex Ultimate 3000
analytical HPLC-coupled with a photo-diode-array detector (mobile phase: standard gradient of 30-100% MeOH in water over 30 min, flow rate: 1 ml/min), revealed the presence of only two major metabolites (>90% of the extract), one in each extract. Therefore, the crude EtOAc and MeOH extracts were investigated directly by 1D and 2D NMR and MS spectral data analyses, revealing the identity of the major compounds as xylitol (1) (Table 1) with MIC values ranging from 0.00024 to 0.25 mg/ml, except that the EtOAc extract was inactive against E. coli. The most remarkable activity was observed with the MeOH extract against P. aeruginosa (MIC = 0.00024 mg/ml), which was approximately half the potency of the positive control, ciprofloxacin (MIC = 0.00012207 mg/ml).
As both extracts showed significant antimicrobial activities, they were analysed by reversed-phase analytical HPLC coupled with a photo-diode-array detector. Each extract showed the presence of one major peak, accounting for >90% of the detected peaks in the extracts. However, the peak observed for the EtOAc extract almost co-eluted with the solvent front, right at the beginning of the chromatogram. Analytical HPLC analysis suggested that there was no need for further purification as it seemed the major compounds present in the extracts were of sufficient purity for further analysis.
Therefore, the crude EtOAc and MeOH extracts were investigated directly by 1D and 2D NMR and MS spectral data analyses, revealing the identity of the major compounds as xylitol (1) (Table 2) showed several highly overlapped peaks in the region δ H 3.60-3.80 ppm, assignable to oxymethine and oxymethylene protons, indicating that the compound was a polyhydroxylated compound. The 13 C NMR spectrum (Table 2) showed signals for only three carbons in the region δ C 63.7-71.6 ppm, and a DEPTQ Note. NT = not tested, NA = no activity at the highest test concentration. (Table 3 ) also showed the presence of a lactone carbonyl signal at δ C 175.3. All these data were comparable to the published NMR data for oxysporone (2; Figure 2 ; Adesogan & Alo, 1979; Mazzeo et al., 2013; Venkatasubbaiah, Van Dyke, & Chilton, 1991 (2) was first isolated from Fusarium oxysporum (Adesogan & Alo, 1979) , but later, found in a number of other endophytic fungal strains including Pestalotia species (Sarker et al., 2017) . This is the first report on the isolation of Pestalotia sp. growing on the mangrove plant, H. fomes, as well as the isolation of oxysporone (2) from this endophytic fungus.
Once the structures of xylitol (1) and oxysporone (2) were confirmed and their initial antimicrobial activity was assessed (Table 1) , these compounds were subjected to evaluation of their potential anti-MRSA activity against five MRSA strains ( overall, was more active than xylitol (1). In fact, the anti-MRSA activity
